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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: On page 8, 
lines 16 and 17, the "stroke is detected by calculating with a sensorless method", if the 
stroke is indeed calculated, it would be determined, not "detected". On page 11, line 3, 
"predetermine" should be predetermined. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1-20 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. In the specification: 

On page 3, line 17, the equation for velocity appears it may have inconsistency 
within its units. Although this equation is part of a reference to prior art, it must be 
enabled if it pertains to the claimed invention or simply removed if it is not significant. 
On page 8, lines 3 and 4, it is stated that the voltage applied to the compressor is 
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varied, and on page 9 lines 1 1 and 12, it is stated that the controller controls a stroke by 
varying a voltage, however this is not enabled as to how to make and/or use the 
invention. Also, on page 8, lines 13-15, enablement is missing on how the current is 
applied to the compressor and how the stroke is generated at the compressor. On page 
8, lines 16 and 17, the "stroke is detected by calculating with a sensorless method", but 
it is not enabled how this is done. On page 8, lines 20-22, the mechanical resonant 
frequency is obtained by a method that includes averaging the value of the current 
multiplied by the stroke for one period, but it needs to be enabled how this period is 
defined. On page 1 1 , lines 5-13, a stroke peak value, a current peak value, a stroke 
effective value, and a current effective value are referred to but there is no explanation 
as to what these terms exactly entail or the difference between the them. 

Further explanation is needed in all of the above instances in order to fully enable 
the invention. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1-20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The term "current operation frequency" is used 
repeatedly throughout the claims including the two independent claims. This term is 
deemed indefinite because the word "current" has two common uses, one being current 
in the electrical sense, the other meaning present. Since current in the electrical sense 
is also used throughout, what is meant by "current operational frequency" can easily be 

t 
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misconstrued, changing not only the meaning, but the enablement, of the claims. 
Therefore, the term "current operational frequency" should be corrected so as to clearly 
show its meaning, i.e., temporary or electrical. 

6. Claim 8 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. In line 2, it is stated that a stroke and a current are multiplied 
"according to a load state of the compressor". This is unclear because the modifier 
"according" does not properly describe how the current and the stroke are related to the 
load state of the compressor. Therefore a term such as "corresponding" would be a 
more appropriate modifier in this phrase. 

7. The condition of the disclosure and of the claims does not permit a complete 
application of prior art as evidenced by the massive rejections under U.S.C. 1 12 1 st and 
2 nd paragraph above. However, to the extent that the applicant could be understood, a 
search was performed and the following rejections are made. Applicant is cautioned that 
lack of rejections over prior art should not be interpreted as indication of allowability until 
the deficiencies noted in the rejections under U.S.C. 112 above are cured and resolved. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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9. As best as can be understood given the indefiniteness of the claims. Claims 1-7, 
9-1 1 , 13, 14, 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoo 6,851 ,934 in view of Yoo 6,685,438. 

Yoo 6,851,934 discloses a compressor including, a mechanical resonant 
frequency calculating unit (140) for calculating a mechanical resonant frequency using a 
current and a stroke applied to a compressor (col. 3, lines 55-66 explain how 140 
performs the same function); as well as a current detecting unit (110) for detecting a 
current applied to the compressor and a stroke detecting unit (120) for detecting a 
stroke generated from the compressor. Yoo 6,851 ,934 also discloses a second 
comparator (171 ) for comparing a stroke outputted from the stroke detecting unit and a 
stroke reference value (see col. 5, lines 47-49), as well as a controller (172 combined 
with 180) which compares a stroke outputted from the stroke detecting unit and a stroke 
reference value, varies a voltage applied to the compressor according to the 
comparison result, and thus controls a stroke (see col. 5, lines 49-52). Yoo 6,851,934 
discloses that the operation frequency reference value determining unit determines a 
current operation frequency as an operation frequency reference value without varying 
a frequency if a size of the operation frequency is within a predetermined range of the 
mechanical resonant frequency (see col. 5, lines 18-25). Yoo 6,851,934 discloses the 
operation frequency reference determining unit increases/decreases a current operation 
frequency as much as a predetermined level if a size of the operation frequency is 
greater/smaller than the predetermined range of the mechanical resonant frequency 
(see col. 4, lines 12-25). Yoo 6,851 ,934 also discloses a method for controlling an 
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operation of a reciprocating compressor comprising: detecting a current applied to a 
compressor and a stroke at certain period; calculating a mechanical resonant 
frequency, using the detected current and the stroke; determining an operation 
frequency reference value by decreasing/increasing a current operation frequency so as 
to be within a predetermined range of the calculated mechanical resonant frequency, 
and then driving a compressor with the operation frequency reference value (see col. 4, 
lines 12-25, col. 5, lines 61-67, and col. 6, lines 1-3). Yoo 6,851,934 discloses another 
step for the method comprising: determining a current operation frequency as an 
operation frequency reference value without varying a frequency if a current operation 
frequency is within a predetermined range of the mechanical resonant frequency; 
increasing a current operation frequency as much as a predetermined level if a current 
operation frequency is greater than a predetermined range of the mechanical resonant 
frequency, and then determining the increased operation frequency as an operation 
frequency reference value; and decreasing a current operation frequency as much as a 
predetermined level if a current operation frequency is smaller than a predetermined 
range of the mechanical resonant frequency, and then determining the decreased 
operation frequency as an operation frequency reference value (see col. 4, lines 49-67 
and col. 5, lines 1-25). Yoo 6,851,934 discloses a method wherein the predetermined 
range of the mechanical resonant frequency is set to be proportional to a size of a 
stroke or a size of a current (see col. 4, lines 51 -57). However Yoo 6,851 ,934 fails to 
show an operation frequency reference value determining unit for determining an 
operation frequency reference value within a predetermined range of the calculated 
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mechanical resonant frequency; and a controller for comparing the determined 
operation frequency and a current operation frequency, and then variably controlling an 
operation frequency of the compressor according to the comparison result. 
Furthermore, Yoo 6,851 ,934 fails to show a first comparator for comparing the operation 
frequency reference value and a current operation frequency, and outputting a 
difference value according to the comparison result. Yoo 6,851 ,934 fails to show a TDC 
detecting unit for detecting an upper limit point of a piston movement in a cylinder of the . 
compressor, or a position at which a volume of the cylinder is minimized; wherein the 
controller compares a current TDC outputted from the TDC detecting unit and a TDC 
reference value, and, by applying a voltage to the compressor according to the 
comparison result, controls TDC feedback of a piston. Yoo 6,851 ,934 fails to show a 
method comprising: comparing the detected stroke and a stroke reference value, and 
varying a voltage applied to a compressor according to the comparison result thereby 
controlling a stroke feedback, or comparing a current TDC detected from the 
compressor and a TDC reference value, and varying a voltage applied to the 
compressor according to the comparison result thereby controlling a TDC feedback of a 
piston. 

Yoo 6,685,438 teaches a linear type reciprocating compressor (240) including, 
an operation frequency reference value determining unit (212) for determining an 
operation frequency reference value within a predetermined range of the calculated 
mechanical resonant frequency (col. 4, lines 45-50 explain how 212 performs the same 
function); and a controller (220) for comparing the determined operation frequency and 
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a current operation frequency, and then variably controlling an operation frequency of 
the compressor according to the comparison result (see col. 5 lines 55-62). Yoo 
6,685,438 also teaches a first comparator (221) for comparing the operation frequency 
reference value and a current operation frequency, and outputting a difference value 
according to the comparison result (see col. 5 lines 55-62). Yoo 6,685,438 further 
teaches a TDC detecting unit (212) for detecting an upper limit point of a piston 
movement in a cylinder of the compressor, or a position at which a volume of the 
cylinder is minimized (see col. 4, lines 45-52); wherein the controller (220) compares a 
current TDC outputted from the TDC detecting unit and a TDC reference value, and, by 
applying a voltage to the compressor according to the comparison result, controls TDC 
feedback of a piston (see col. 5 lines 55-62). Yoo 6,685,438 teaches a method 
comprising: comparing the detected stroke and a stroke reference value, and varying a 
voltage applied to a compressor according to the comparison result thereby controlling 
a stroke feedback, or comparing a current TDC detected from the compressor and a 
TDC reference value, and varying a voltage applied to the compressor according to the 
comparison result thereby controlling a TDC feedback of a piston (see col. 5, lines 55- 
62). Yoo 6,685,438 further teaches that these aspects of the invention would be 
advantageous because an operation point of the compressor can be placed within a 
high efficiency operation region by using a phase difference between a piston speed 
and a current and varying an operation frequency according to a load variation. 

Therefore, it would have been obvious to one skilled in the art at the time of 
invention to modify the reciprocating compressor of Yoo 6,851 ,934 by adding the above 
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elements, as taught by 6,685,438, in order to place an operation point of the 
compressor within a high efficiency operation region by using a phase difference 
between a piston speed and a current and varying an operation frequency according to 
a load variation (see col. 2, lines 25-31). 

Conclusion 

10. The prior art made of record, in the attached form 892, and not relied upon is 
considered pertinent to applicant's disclosure. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Peter J. Bertheaud whose telephone number is (571) 

272- 3476. The examiner can normally be reached on M-F 9am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ehud Gartenberg can be reached on (571) 272-4828. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




PJB 




EHUD GARTENBERG 
SUPERVISORY RATENT EXAMINER 



